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Description 

[0001] The present inventbn relates to a coupling ap- 
paratus for cxjuplingtwo members, e.g., hoses such as 
fire hoses, or a pump and a hose to each other. 
[0002] More specificaliy, the present invention is con- 
stituted by a pair of couplers which have the same struc- 
ture and are complementary. These couplers are axially 
fitted and coupled to each other. 
[0003] As a hose coupling apparatus for coupling fire 
hoses to each other, conventionally, ones which are dis- 
closed in. e.g., Jpn. UM Appln. KOKOKU Publication 
No. 63-37593, Jpn. UM Appln. KOKAI Publication No. 
64-53593. Jpn. UM Appln. KOKOKU Publication No. 
2-34549, Jpn. UM Appln. KOKAI Publication No. 
59-193443. and the like are known. 
[0004] Each of Jpn. UM Appln. KOKOKU Publication 
No. 63-37593 and Jpn. UM Appln. KOKAI Publication 
No. 64-53593 discloses hose couplers having substan- 
tially the same structures. 

[0005] In these couplers, a rotational ring is rotatably 
fitted on the outer circumferential surface of a cylindrical 
main body of each coupler, and a pair of locking pawls 
and a pair of wedge-shaped projecting ridges are pro- 
vided to this rotational ring. When the two rotational 
rings are rotated, the locking pawls of one rotational ring 
are fitted with the wedge-shaped projecting ridges of the 
other rotattonal ring, thereby coupling the pair of cou- 
plers to each other. 

[0006] The hose couplers disclosed in each of Jpn. 

UM Appln. KOKOKU Publication No. 2-34549 and Jpn. 
UM Appln. KOKAI Publication No. 59-193443 have ba- 
sically and substantially the same structures and are 
constituted by a male coupler and a female coupler. A 
locking projection is formed on the male coupler, and a 
locking pawl to fit on the locking projection is provided 
to the female coupler. When the male and female cou- 
plers are axially abutted against each other, the locking 
projection and the locking pawl are fitted to each other, 
thereby coupling the nnale and fenrale couplers. 
[0007] According to the fomner couplers, the pair of 
couplers are positioned and abutted against each other, 
and the rotational rings are rotated to fit the locking 
pawls on the wedge-shaped projecting ridges. Opera- 
tions for coupling and disconnecting the couplers are 
cumbersome. Thus, these couplers are not suitable as 
couplers which must quickly couple hoses, e.g., fire hos- 
es, or disconnect them. 

[0008] The fire hose is often dragged during fire fight- 
ing. If the locking pawls project as in the former coupler, 
the locking pawls tend to be interfered by obstacles. 
Then, the locking pawls may be deformed or broken to 
undesirably disconnect the couplers. In the former cou- 
plers, since the locking pawls project from the rotational 
rings in the cantilevered manner, when a high pressure 
is applied to the hose, a bending load acts on the kx:king 
pawl portions to bend the locking pawls. Then, the 
clamped state of the couplers can be loosened, leading 



to water leakage. 

[0009] According to the latter couplers, the locking 
projectton and the locking pawl are fitted to each other 
only by axially abutting the male and female couplers 
against each other, thereby coupling the male and fe- 
male couplers. The coupling and disconnecting opera- 
tions of the couplers are simple when compared to the 
operations of the former couplers. However, in the latter 
couplers, disengaging pieces for disengaging the lock- 
ing projection from the locking pawls are provided to be 
axially slidable. When the fire hose Is dragged during 
fire fighting, the disengaging pieces are slid to disen- 
gage the kxjking projection from the locking pawl, so that 
these couplers may be undesirably separated from each 
other 

[0010] In the latter couplers, a male coupler Is at- 
tached to one end portion of the hose, and a female cou- 
pler is attached to the other end portion of the hose. 
When a plurality of hoses are to be connected to obtain 
an extended hose, the male coupler of one hose must 
be coupled to the female coupler of the other hose. In 
particular, when the latter couplers are applied to the 
couplers for fire hoses. If a plurality of hoses are to be 
straightened and coupled to each other in a haste, the 
two couplers sometimes turn out to be male couplers 
and thus cannot be coupled to each other In the latter 
couplers, two types of metal members, i.e., female and 
male couplers, must be manufactured, leading to an in- 
crease in cost. 

[0011] FR-A-41 3969 describes a coupling apparatus 

comprising a pair of complementary couplers that are to 
be coupled to each other and have the same structure. 
Each coupler comprises a cylindrical body having a pin 
with a conical top. Further, each body is provided with 
an opening in which the pin of the opposite coupler body 
engages when coupling the pair of couplers. In the en- 
gaged position of the pin same is retained by a catch 
lever which engages in a groove formed in the periphery 
of the pin. However, In this arrangement the problem 
arises, that in a coupling free state of the pair of couplers 
the pins of each coupler body may be damaged when 
striking other elements, for example during removal 
work of hoses comprising such couplers after using 
same. 

[0012] It is an object of the present invention to pro- 
vide a coupling apparatus according to the preamble 
portion of claim 1 whbh can prevent damaging of locking 
members of a coupler body by catching or striking any 
other element. 

[001 3] According to the invention, the object Is solved 
by the features of claim 1 . 

[0014] The sub-claims contain further preferred em- 
bodiments of the invention. 

[001 5] Therefore, according to the present invention, 
there is provided a coupling apparatus comprising a pair 
of couplers, wherein the pair of couplers have substan- 
tially the same structure, each of the cylindrical bodies 
of the couplers has at least a pair of axially projectable 
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locking members and to-be-locked members engagea- 
ble with the locking members, and when the pair of cou- 
plers are axially abutted against each other and the lock- 
ing members of one coupler are fitted with the to-be- 
locked members of the other coupler, the pair of cou- 5 
piers are coupled. 

[0016] When the present invention is applied to a 
hose coupling apparatus, disengaging mechanisms for 
disengaging the locking members from the to-be-locked 
members are provided. 

[0017] The locking members are axially movable with 
respect to the cylindrical bodies and biased by springs 
to move backward in a directbn opposite to the distal 
ends of the cylindrical bodies. When the couplers are in 
a disconnected state, the locking members are moved 
backward with respect to the cylindrical bodies, and the 
distal end portions of the locking members are main- 
tained In a state not or only slightly projecting from the 
cylindrical bodies. When the couplers are in a coupled 
state, the locking members are moved forward toward 
the distal ends of the cylindrical bodies against the bi- 
asing force of the springs and engage with the to-be- 
locked members of the opposite couplers. Thus, while 
these couplers are disconnected from each other, the 
locking members are prevented from being damaged. 
[0018] Preferably, the disengaging mechanisms in- 
clude disengaging pieces movable in the axial direction 
of the cylindrk:al bodies. When the disengaging pieces 
are axially moved, they are brought into contact with the 
to-be-locked members to set the to-be-locked members 
in a disengaged state, thereby disengaging the to-be- 
locked members from the locking members. In this case, 
more preferably, the disengaging pieces are moved in 
directions to come close to each other, thereby disen- 
gaging the locking members and the to-be-locked mem- 
bers of the two couplers from each other. Therefore, for 
example, even if this coupling apparatus is caught by 
something when afire hose is dragged, the disengaging 
pieces of the two couplers wijl not axially move to dis- 
engage the locking members from the to-be-locked 
members of the two couplers simuftaneously, and these 
couplers will not be undesirably disconnected from each 
other. 

[0019] Preferably, in the disengaging mechanisms, 
the to-be-locked members are moved outwardly in the 
radial direction of the cylindrical bodies, thereby disen- 
gaging the to-be-locked members from the locking 
members. Alternatively, the to-be-locked members are 
rotated in the circumferential direction of the cylindrical 
bodies, thereby disengaging the to-be-locked members 
from the locking members. In this coupling apparatus, 
coupled couplers will be prevented from being undesir- 
ably disconnected from each other when the fire hose 
is dragged, in the same manner as described above. 
[0020] Preferably, when the pair of couplers are cou- 
pled to each other, the distal end faces of their cylindrical 
bodies are abutted against each other through packing 
members. Hence, when these couplers are to be cou- 



pled, they need not be fitted to each other. Resistance 
during coupling is decreased, and the coupling opera- 
tion is facilitated. 

[0021] Preferably, the pair of couplers have protection 
cylinders located at least inside or outside the locking 
members and the to-be-locked members to reinforce 
these members. Thus, even when a high pressure is ap- 
plied to the hose, the locking members and the to-be- 
locked members will not be bent to loosen the couplers, 
causing water leakage. 

[0022] Furthermore, preferably, the pair of couplers 
have communication wire terminals at the end faces of 
their cylindrical bodies. When the couplers are coupled 
to each other, the connection terminals of the two cou- 
plers are connected to each other. Asaresult, e.g., voice 
communication with a fire fighter spraying water with the 
fire hose is enabled. 

[0023] The pair of couplers of the coupling apparatus 
of the present invention have the same structure and 
are complementary to each other. The cylindrical bodies 
of the couplers have at least the pair of locking members 
and the to-be-locked members engageable with the 
locking members. Thus, when the locking members of 
one coupler are positioned in the to-be-locked members 
of the other coupler and the couplers are axially abutted 
against each other, the locking members and the to-be- 
locked members are locked with each other, thereby 
coupling the couplers. 

[0024] The locked state of the locking members and 
the to-be-locked members is released by the disengag- 
ing mechanisms provided to the cylindrical bodies, so 
that the coupled couplers can be disconnected from 
each other easily. 

[0025] This invention can be more fully understood 
from the following detailed description when taken in 
conjunction with the accompanying drawings, in which: 

FIG. 1 is a longitudinal sectional view of coupling 
metal members in the disconnected state according 
to the first embodiment of the present invention; 
FIG. 2 is a longitudinal sectional view of the coupling 
metal members in a state during coupling according 
to the first embodiment of the present invention; 
FIG. 3 is a longitudinal sectional view of the coupling 
metal members in the coupled state according to 
the first embodiment of the present invention; 
FIG. 4 is a perspective view of the locking members 
of the coupling metal members according to the first 
embodiment of the present invention; 
FIG. 5 is a sectional view taken along the line 13 - 
13 of FIG. 4; 

FIG. 6 is a sectional view taken along the line 14 - 
14of FIG.4; 

FIG. 7 is a front view of disengaging mechanisms 
of the first embodiment of the present invention; 
FIG. 8 is a sectional view taken along the line 16 - 
16 of FIG. 7; 

FIG. 9 is a sectional view taken atong the line 17 - 
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17 of FIG. 7; 

FIG. 1 0 is a front view of disengaging mechanisms 
according to the second embodiment of the present 

invention; 

FIG. 1 1 is a sectional view taken along the line 1 9 - s 
19 of FIG. 10; 

FIG. 12 is a sectional view taken along the line 20 
-20 of FIG. 10; 

FIG. 13 is a sectional view of another state taken 
along the line 20 - 20 of Fl G. 1 0; 
FIG. 14 is a cross-sectional view of disengaging 
mechanisms according to the third embodiment of 
the present invention; 

FIG. 1 5 is a longitudinal sectional view of the disen- 
gaging mechanisms according to the third embod- *5 
Iment of the present invention; 
FIG. 16 is a sectional view taken along the line 24 
-24 of FIG. 14; 

FIG. 17 is a sectional view taken along the line 25 
-25 of FIG. 14; ^ 
FIG. 1 8 is a cross-sectional view of another state of 
the disengaging mechanisms according to the third 
embodiment of the present invention; 
FIG. 19 is a longitudinal sectional view of this an- 
other state of the disengaging mechanisms accord- 25 
ing to the third embodiment of the present invention; 
FIG. 20 is a cross-sectional view of disengaging 
mechanisms according to the fourth embodiment of 
the present invention; 

FiG. 21 is a longitudinal sectional view of the disen- 30 
gaging mechanisms according to the fourth embod- 
iment of the present invention; 
FIG. 22 is a sectional view taken along the line 30 
-30 of FIG. 20; 

FIG. 23 Is a sectional view taken along the line 31 3S 
- 31 of FIG. 20; 

FIG. 24 is a cross-sectional view of another state of 
the disengaging mechanisms according to the 
fourth embodiment of the present invention; 
FIG. 25 is a longitudinal sectional view of this an- 
other state of the disengaging mechanisms accord- 
ing to the fourth embodiment of the present inven- 
tion; 

FIG. 26 is a cross-sectional view of disengaging 
mechanisms according to the fifth embodiment of 
the present invention; 

FIG. 27 is a longitudinal sectional view of the disen- 
gaging mechanisms according to the fifth embodi- 
ment of the present Invention; 
. FIG. 28 is a cross-sectional view of another state of so 
the disengaging mechanisms according to the fifth 
embodiment of the present invention; 
FIG. 29 is a longitudinal sectional view of this an- 
other state of the disengaging mechanisms accord- 
ing to the fifth embodiment of the present invention; 55 
FIG. 30 is a longitudinal sectional view of the sixth 
embodiment of the present invention; 
FIG. 31 is a longitudinal sectional view of the cou- 



pled state of the sixth embodiment of the present 
invention; 

FIG. 32 is a sectional view taken along the line 40 
-40 of FIG. 31; 

FIG. 33 is a sectional view taken along the line 41 
-41 of FIG. 31; 

FIG. 34 is a tongitudinal sectional view according to 
the seventh embodiment of the present Invention; 
FIG- 35 is a longitudinal sectional view of the cou- 
pled state of the seventh embodiment of the present 
invention; and 

FIG. 36 is a sectional view taken along the line 44 
-44 of FIG. 35. 

[0026] The preferred embodiments of the present in- 
vention will be described with reference to the accom- 
panying drawings. An embodiment in which the locking, 
members are axially movable with respect to the cylin- 
drical bodies will be described. FIGS. 1 to 9 show the 
first embodiment of the present invention. This embod- 
iment relates to a fire hose coupling apparatus in which 
handling and attachment/detachment are especially fa- 
cilitated. 

[0027] This coupling apparatus Is constituted by a pair 
of couplers 101 A and 101 B having the same structure, 
shape, and size. In FIGS. 1 to 9. the identical portions 
of the couplers 1 01 A and i 01 B are denoted by the same 
reference numerals. FIG. 1 is a longitudinal sectional 
view showing a disconnected state, FiG. 2 is a longitu- 
dinal sectional view showing a state during coupling, 
and FIG. 3 is a longitudinal sectional view showing a 
coupled state. FIGS. 1 to 3 are longitudinal sectional 
views taken along the lines, e.g., the line 9 - 9, of FIG. 5. 
[0028] The entire portions of these couplers 1 0 1 A and 
101 B are made of an aluminum alloy or other materials. 
Each coupler has a cylindrical body 101 , and a pkjrality 
of projecting ridge portions '105 having a saw-tooth sec- 
tion are formed on the inner circumferential surface of 
the cylindrical body 101. A fire hose 102 is inserted in- 
side each cylindrical body 101, and a stop ring 103 is 
fitted under pressure on the inner circumferential sur- 
face of the fire hose 102. The fire hose 102 is sand- 
wiched under pressure between the stop ring 103 and 
the projecting ridge portions 1 05 on the inner circumfer- 
ential surface of the cylindrical body 101 and connected 
to the cylindrical body 101 to maintain water tightness. 
Note that the fire hoses 102. the stop rings 103, and the 
openings at the distal end portions of the cylindrical bod- 
ies 101 are set to have the substantially same inner di- 
ameter. Thus, when the couplers 101 A and 101 B are 
coupled to each other as will be described below, the 
fire hoses 1 02 and the couplers 1 01 A and 1 01 B are con- 
nected smoothly not to form stepped portions or the like 
between the fire hoses 1 02 and the inner surfaces of the 
couplers 101 A and 101B, so that no resistance is ap- 
plied to water flowing through the fire hoses 1 02 and the 
couplers 1 01 A and 1 01 B. 

[0029] The cylindrical bodies 101 are connected to 
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each other as their distal end faces are concentrically 
abutted against each other. An annular packing member 
1 04 is mounted on the distal end face of each cylindrical 
body 101 . These packing members 104 are made of an 
elastic material, e. g. , hard synthetic rubber, and form the 5 
shape of lips. Accordingly, these packing members 104 
are abutted against each other to maintain water tight- 
ness. Also, the lip-shaped packing members 1 04 are de- 
formed by a water pressure to urge against each other, 
thereby maintaining water tightness more reliably. 
[0030] A protection cylinder 110 is mounted on the 
outer circumferential surface of each cylindrical body 
1 01 . The distal end portion of each protection cylinder 
110 is mounted on the outer circumferential surface of 
the corresponding cylindrical body 101 tothreadably en- 
gage with it. A pair of locking piece guide holes 111 are 
formed in each protection cylinder 110. These bcking 
piece guide holes 111 are formed between arcuated 
grooves, formed in the inner circumferential surface of 
the protection cylinder 1 1 0, and the outer circumferential 20 
surface of the corresponding cylindrical body 101, The 
locking piece guide holes 111 are formed to axially ex- 
tend through the entire length of the corresponding pro- 
tection cylinder 110. Each of the pair of locking piece . 
guide holes 111 is formed to extend in a range slightly 25 
narrower than 90" in the circumferential direction. The 
pair of kxking piece guide holes 111 are arranged sym- 
metrical to be separated from each other by ISO" in the 
circumferential direction. 
. [0031] A pair of locking piece Insertion holes 112 are 30 
formed in the inner circumferential surface of each pro- 
tectran cylinder 110. Similar to the locking piece guide 
holes 111, these locking piece insertion holes 112 are 
arcuated holes formed between the grooves formed in 
the inner circumferential surface of the corresponding 35 
protection cylinder 110 and the outer circumferential 
surface of this protection cylinder 110. Each locking 
piece insertion hole 1 1 2 is formed to extend in a range 
slightly narrower than 90** in the circumferential direc- 
tion. The bcking piece insertion holes 1 1 2 are arranged 40 
symmetrically to be separated from each other by 1 80°. 
and are formed to be separated from the locking piece 
guide holes 111 by 90". Different from the locking piece 
guide holes 111. the kx^king piece insertion holes 112 
are formed to axially extend only from the distal end face 45 
of the corresponding protection cylinder 110 by a pre- 
determined length and do not extend through the entire 
length of the corresponding protection cylinder 110. To 
couple the couplers 1 01 A and 1 01 B to each other, one 
coupler 101A and the other coupler 101B are abutted so 
against each other such that their locking piece guide 
holes 111 and locking piece insertion holes 112 are sep- 
arated from each other by 90® in the circumferential di- 
rection. Thus, the locking piece guide holes 111 of one 
coupler 1 01 A and the locking piece insertion holes 112 ss 
of the other coupler 1 01 B oppose each other. 
[0032] Locking members 120 are fitted on the outer 
circumferential surface of each cylindrical body 101 to 



be axially movable. FIG. 4 shows only the locking mem- 
bers 120 of the two couplers 101 A and 101 B. Each pair 
of locking members 1 20 have a common annular portion 
1 21 at their proximal end portions, and a pair of locking 
pieces 1 22 integrally project from the annular portion 
121 toward the distal end portion of the corresponding 
coupler. Each locking piece 1 22 has an arcuated section 
and is fomned to extend in a range slightly narrower than 
90^ in the circumferential direction. Each pair of locking 
pieces 122 are arranged symmetrically to be separated 
from each other by 180** in the circumferential direction. 
Each locking piece 122 has a thick-walled portion 123 
and a thin-walled portion 124 at Its proximal and distal 
end portions, respectively and a locking projecting por- 
tion 125 contiguous in the circumferential direction Is 
formed at the distal end portion of the thin-walled portion 
1 24. Notched portions 1 28 are formed between the lock- 
ing pieces 1 22. 

[0033] The inner circumferential surfaces of the tock- 
ing members 1 20 are slidably fitted on the outer circum- 
ferential surface of the corresponding cylindrical body 
101, and their locking pieces 122 are slidably inserted 
in the pair of locking piece guide holes 1 1 1 of the corre- 
sponding protection cylinder 110. Accordingly, these 
locking members 120 are guided by the outer circum- 
ferential surface of the corresponding cylindrical body 
101 and the locking piece guide holes 111 of the corre- 
sponding protection cylinder 11 0 to be slldable in the ax- 
ial direction of the corresponding cylindrical body 101. 
An elastic member, e.g., a coil spring 127, is interposed 
between the annular portion 121 of the locking member 
120 and the corresponding cylindrical body 101. The 
locking members 120 are biased by the spring 127 in a 
direction to move backward. Accordingly, as shown in 
FIG. 1, when the couplers 101 A and 101B are not cou- 
pled to each other, the locking pieces 1 22 of their locking 
members 120 do not project from the distal end faces 
of the cylindrical bodies 101, and are accommodated in 
the locking piece guide holes 111 of the corresponding 
protection cylinders 110. Reference numerals 126 de- 
note set screws 126 for preventing removal of the lock- 
ing members 120. The retreat positions of the locking 
members 120 are regulated by the set screws 126. In 
this embodiment, when the locking members 120 are at 
their retreat positions, the distal end portions of their 
locking pieces 122 slightly project from the distal end 
faces of the corresponding cylindrical bodies 101. 
[0034] Locking piece accommodating holes 1 31 are 
radially formed in each protection cylinder 110 at posi- 
tions corresponding to the locking piece insertipn holes 
112, and to-be-kx;ked members, e.g., arcuated locking 
pieces 1 30, are accommodated in the locking piece ac- 
commodating holes 131 to be axially slldable. These 
locking pieces 1 30 have Inclined inner circumferential 
surfaces, and these inner circumferential surface por- 
tions project into the con-esponding locking piece inser- 
tion holes 112. Note that the locking pieces 130 are 
formed to have a width smaller than that of the locking 
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pieces 122. 

[0035] When the couplers 101 A and 101 B are to be 
coupled to each other, they are rotated in the circumfer- 
ential direction by 90", and their cylindrical bodies 101 
are abutted against each other. Therefore, the locking s 
piece guide holes 111 of the protection cylinders 110 op- 
pose the locking piece insertion holes 112 of the oppo- 
site protection cylinders 110. In this state, the locking 
members 120 are axially moved fonward against the bi- 
asing force of the springs 127. Then, as shown in FIG. to 
2. the locking pieces 122 project and are inserted and 
fitted in the locking piece insertion holes 112 of the op- 
posite protection cylinders 1 1 0. When the distal end por- 
tions of the locking pieces 122 are brought into contact 
with the inclined surface portions of the locking pieces 
1 30 to move the locking pieces 1 30 outwardly in the ra- 
dial direction and the locking projecting portions 125 at 
the distal end portbns of the locking pieces 122 move 
over the locking pieces 1 30, the locking pieces 1 30 are 
radially moved inwardly and are engaged with the lock- 20 
ing projecting portions 125 of the locking pieces 1 22, as 
shown in FIG. 3, thereby coupling the couplers 101 A 
andlOIB. 

[0036] Disengaging mechanisms 140 for radially bi- 
asing the locking pieces 1 30 inwardly and disengaging ^5 
the locking projecting portions 125 of the locking pieces 
122 and the locking pieces 130 from each other will be 
described. Each disengaging mechanism 140 has an 
elastk: ring 141 as shown in FIG. 7. The elastic ring 141 
is obtained by forming a plate spring member into a sub- 30 
stantially elliptic ring. A grip ring 142 made of a flexible 
material, e.g., a synthetic resin or a synthetic rubber, and 
having a substantially T-shaped section is placed on the 
outer side of the elastic ring 141 , and is coupled to the 
elastic ring 1 41 with a plurality of screws 1 43. The tock- 55 
ing pieces 1 30 are mounted on the inner circumferential 
surface of the elastic ring 141 with the screws 143. 
These locking pieces 1 30 are arranged on the minor ax- 
is of the elliptic elastic ring 1 41 . 

[0037] The tacking pieces 1 30 are biased inwardly in 40 
the radial direction by the elastic force of the elastic ring 
1 41 . Hence, as described above, the locking pieces 1 30 
are engaged with the locking projecting portions 125 of 
the locking pieces 122 inserted in the locking piece in- 
sertion holes 1 1 2 with the biasing force of the elastic ring 45 
141. To disengage the locking pieces 130, the elliptic 
elastic rings 141 are held by hands each at its two por- 
tions on the major axis, and the elastic rings 141 are 
deformed in a squeezing manner in the direction of the 
major axis. Then, the elastic rings 1 41 are deformed to 50 
be diameter-increased in the direction of their minor ax- 
is, and the locking pieces 130 mounted on portbns of 
the elastic rings 141 on the minor axis are moved out- 
wardly in the radial direction, thereby disengaging the 
locking pieces 122 from the locking projecting portions 55 
125. 

[0038] In this embodiment, as described above, when 
the couplers 101 A and 1018 are not coupled to each 
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other, the locking pieces 122 of the locking members 
120 are retracted in the corresponding protection cylin- 
ders 110 and do not project from the end faces of the 
corresponding cylindrical body 101. Thus, the locking 
pieces 122 will not collide against something and be 
damaged, or will not be caught by something. 
[0039] When the couplers 101 A and 101 B are to be 
coupled, their cylindrical bodies 101 are concentrically 
abutted against each other such that the locking pieces 
1 22 of the cylindrical body are shifted from those of the 
opposite cylindrical body 101 by 90^ as shown In FIG. 
4. Subsequently, in this state, the locking members 120 
are moved forward against the biasing force of the 
springs 1 27, as shown in FIG. 2. The locking pieces 1 22 
of the locking members 1 20 which have moved fonvard 
are fitted on the outer circumferential surfaces of the op- 
posite cyllndrical body 101, and are inserted and fitted 
in the locking piece insertfon holes 112 of the opposite 
cylindrical body 101. When the locking pieces 122 are 
further nrioved fonward, as shown in FIG. 3, the locking 
projecting portions 125 at the distal end portbns of the- 
locking pieces 122 are engaged with the opposite lock- 
ing pieces 1 30, thereby coupling the couplers 1 01 A and 
101B. 

[0040] In this case, since the locking pieces 122 are 
moved forward while being fitted on the outer circumfer- 
ential surfaces of the opposite cylindrical bodies 101, 
the cylindrical bodies 101 are held in the concentric state 
by the locking pieces 122 that are moving f onward, so 
that the coupling operation is facilitated. Since the lock- 
ing pieces 122 of the locking members 120 have a 
shape to fit to each other, as shown in FIG. 4, when they 
are moved forward, they are fitted with the opposite lock- 
ing pieces 122 to be shifted from each other by 90* in 
the circumferential direction, and are moved forward 
while maintaining this fitted state. Thus, the couplers 
101 A and 101 B are held to have a predetermined rela- 
tionship of rotational angles until the coupling operation 
ends, thereby further facilitating the coupling operation. 
[0041] In this embodiment, even in the disconnected 
state, the distal end portions of the locking pieces 122 
slightly project from the distal end faces of the corre- 
sponding cylindrical bodies 101. Thus, while the cou- 
plers 101 A and 1 01 B that are in this disconnected state 
are abutted against each other first, the distal end por- 
tions of the projecting locking pieces 122 are fitted with 
the opposite cylindrical bodies 101 and with the opposite 
locking pieces 122 as well. In this state, the cylindrical 
bodies 1 01 are already fitted to each other concentrical- 
ly while they are positioned at a predetermined rotation- 
al angle, and this state is maintained. Therefore, only 
the locking members 120 need be moved fonward after 
this, further facilitating the coupling operation. 
[0042] In this embodiment, each cylindrical body 101 
has the pair of locking pieces 122. and the locking piec- 
es 1 22 are fitted with the opposite locking pieces 1 22 to 
be shifted from them by 90'. Generally, man recognize 
a space with reference to vertical and horizontal orthog- 
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onal axes. Thus, it is easy to align a pair of engaging 
pieces that are fitted with an opposite pair of engaging 
pieces to be shifted from them by 90*, i.e., to be orthog- 
onal. This embodiment is thus suitable for a coupling 
apparatus, e.g., one for fire hoses, which must perform 
coupling quickly under bad conditions. 
[0043] To disconnect these couplers, the elastic rjngs 
1 41 of the disengaging mechanism 1 40 are held by the 
hand each at its two portions on the major axis, and the 
elliptic elastic rings 141 are depressed in the squeezing 
manner in the direction of the major axis. Thus, the lock- 
ing pieces 1 30 are moved outwardly in the radial direc- 
tion, as described above, to disengage them from the 
locking projecting portion 1 25, so that the couplers 1 01 A 
and 101 B are disconnected from each other 
[0044] These disengaging mechanisms. 140 have a 
simple structure and their disengaging operation is 
easy. Since the elastic rings 141 and the grip rings 142 
have annular shapes, they will not likely be caught by 
something when the hose is dragged. As the hoses will 
not be disengaged unless the elastic rings 141 are de- 
pressed each at its two portions on the major axis simul- 
taneously. Even if the elastic rings 141 are depressed 
.by something, they will not be undesirably disengaged, 
leading to a high reliability. 

[0045] FIGS. 10 to 13 show disengaging mechanisms 
1 40 according to the second embodiment of the present 
invention. Each disengaging mechanism 140 has sub- 
stantially the same arrangement as that of the first em- 
bodiment, except that its elastic ring 151 is made of a 
leaf spring which has an arcuated section in the initial 
state, as shown in FIGS. 11 and 1 3. The elastic ring 151 
is obtained by forming a linear leaf spring member to 
have an elliptic shape and fixing the two end portions of 
the leaf spring member with two screws at its one kx:king 
piece 1 30 portion. The inner circumferential surface of 
a grip ring 1 42 identical to that described above and the 
outer circumferential surfaces of the locking pieces 130 
identical to those of the above embodiment also have 
an arcuated sectbn to correspond to the section of this 
leaf spring member. At the locking piece 130 portions, 
the leaf spring member is sandwiched under pressure 
between the grip ring 142 and the locking pieces 130, 
so that the leaf spring member is always maintained to 
have an arcuated section. Since the leaf spring member 
is elliptic, it causes buckling at the two portions on the 
major axis of the elliptic elastic ring 151 , and is thus de- 
formed to have a flat section, as shown in FIG. 12. 
[0046] The operation and the like of the disengaging 
mechanism 140 of the second embodiment described 
above are substantially the same as those of the disen- 
gaging mechanism of the first embodiment. However, 
when the disengaging mechanism 140 of the second 
embodiment is set in the disengaged state by depress- 
ing the elastic ring 1 51 at its two portions on the major 
axis, the elliptic elastic ring 151 is deformed into a sub- 
stantial circle. Thus, the two portbns on the nnajor axis 
of the elastic ring 1 51 cause buckling again, so that the 



elastic ring 151 is deformed to have an arcuated section, 
as shown in FIG. 13. This buckling provides a nodal re- 
sponse by disengagement upon depressing the elastic 
ring 1 51 at its two portions, thereby improving the oper- 
s ability. 

[0047] FIGS. 14to 19 showdisengaging mechanisms 
140 according to the third embodiment of the present 
invention. Each disengaging mechanism 140 has a 
movable ring 161 which is mounted to the outer circum- 
ferential surface of a protection cylinder 110 identical to 
that described above to be axially movable. As shown 
in FIG. 15, the movable ring 161 is biased by a spring 

1 62 to be axially movable backward. The retreat position 
of the movable ring 1 61 is regulated by a set screw 1 65. 
Locking pieces 130 identbal to those described above 
are held in the protectbn cylinder 110 to be movable in 
the radial direction. 

[0048] Permanent magnets 163 are buried in each 
bcking piece 130, and other permanent magnets 163 
are buried in portions of the movable ring 161 corre- 
sponding to the locking pieces 1 30 as well. These per- 
manent magnets .163 have the shape of an elongated 
are and are arranged such that their elongated direction 
. coincides. with the circumferential direction. The perma- 
nent magnets 163 in each locking piece 130 are axially 
arranged in, e.g., two rows, and the permanent magnets 

163 in the movable ring 161 are axially arranged in, e. 
g., three rows. As shown in FIGS. 16 and 17, these per- 
manent magnets 163 are arranged such that their N and 
S poles are opposite alternately. Solid portions in the 
drawings Indicate N poles, and hollow portions in the 
drawings indicate S poles. 

[0049] In the disengaging mechanism 1 40 of this em- 
bodiment, the movable ring 161 is positioned at the re- 
treat position, as shown in FIGS. 1 4 and 1 5, by the elas- 
tic force of the spring 1 62. In this state, the permanent 
magnets 1 63 of the first and second rows counted from 
the distal end side of the movable ring 161 correspond 
to the permanent magnets 163 of the two rows of each 
locking piece 1 30. In this case, the N and S poles of the 
permanent magnets 163 of the locking pieces 1 30 cor- 
respond to the N and S poles of the permanent magnets 
163 of the movable ring 161 . These permanent magnets 
163 repel each other, and the locking pieces 130 are 
biased Inwardly in the radial direction by this repulsive 
force. Accordingly, when couplers 101 A and 101 B are 
coupled to each other in this state and tocking pieces 
122 are inserted, the locking pieces 130 are engaged 
with the locking pieces 122 by this magnetic repulsive 
biasing force. 

[0050] To disengage these locking pieces, the mova- 
ble ring 1 61 is moved fon^^rd against the biasing force 
of the spring 162, as shown in FIGS. 18 and 19. In this 
state, the permanent magnets 163 of the second and 
third rows counted from the distal end side of the mov- 
able ring 1 61 correspond to the permanent magnets 1 63 
of the two rows of each locking piece 130. and the N 
and S poles of the permanent rnagnets 163 of the lock- 
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ing pieces 1 30 correspond to the S and N poles of the 
permanent magnets 1 63 of the movable ring 1 61 . Thus, 
a magnetic attractive force is generated between these 
permanent magnets. The locking pieces 1 30 are moved 
outwardly in the radial direction by this attractive force, s 
thereby disengaging the locking pieces 130 from the 
locking pieces 122. 

[0051] In this embodiment, the magnetic repulsive 
and attractive forces of the permanent magnets are uti- 
lized as the biasing force for engaging the locking pieces 
1 30 and as the biasing force for disengaging the locking 
pieces 130. Thus, the structure of the disengaging 
mechanisms 140 Is simple and a failure caused by a 
fracture or the like of the spring does not occur, leading 
to a high reliability. 

[0052] FIGS. 20 to 25 show disengaging mechanisms 
140 according to the fourth embodiment of the present 
invention. Each disengaging mechanishn 140 has a ro- 
tational ring 1 71 which is rotatably mounted on the outer 
circumferential surface of a protection cylinder 110. Pro- 
jecting portions 1 76 are provided to project on the two 
portions of the inner circumferential surface of the rota- 
tional ring 171. These projecting portion 176 are fitted 
In recessed grooves 177 formed in the protectton cylin- 
der 110, and the rotational ring 171 is rotational by a 
length corresponding to the length of the recessed 
groove 177. Permanent magnets 172 are buried in each 
projecting portion 176 and in the two end portions of 
each recessed groove 177. The rotational ring 171 is 
biased by the repulsive and attractive forces of these 
permanent magnets 172 to rotate in one directton, e.g., 
clockwise, in FIGS. 20 and 24. 
[0053] Permanent magnets 173 are buried in locking 
pieces 1 30 identical to those of the above embodiments • 
and in portions of the rotational ring 171 corresponding 
to the positions of these locking pieces 1 30. These per- 
manent magnets 173 have an elongated shape and are 
arranged such that their tongltudinal direction is aligned 
with the axial direction. The pemrianent magnets 1 73 are 
arranged in a plurality of rows in the circumferential di- 
rection. In this embodiment, the permanent magnets 
173 are arranged in five rows in each locking piece 130 
and In six rows in the rotational ring 1 71 , such that their 
N and S poles are opposite alternately. 
[0054] In this embodiment, in a normal state, the ro- 
tational ring 171 is rotated in one direction by the mag- 
netic repulsive and attractive forces of the permanent 
magnets 172. In this state, as shown in FIGS. 20 and 
21 , the N and S poles of the permanent magnets 173 of 
the locking pieces 1 30 correspond to the N and S poles 
of the permanent magnets 1 73 of the rotational ring 1 71 . 
The locking pieces 1 30 are biased inwardly in the radial 
direction by the repulsive force of the permanent mag- 
nets 173. During coupling, the locking pieces 130 are 
engaged with locking pieces 1 22 by this biasing force, 
[0055] To disengage these locking pieces, the rota- 
tional ring 171 is rotated, e.g., counterclockwise, against 
the biasing force of the permanent magnets 172. Then, 



the N and S poles of the permanent magnets 173 of the 
rotational ring 171 correspond to the S and N poles of 
the permanent rragnets 173 of the locking pieces 130. 
The locking pieces 1 30 are moved outwardly in the ra- 
dial direction by the attractive force of the permanent 
magnets 173, so that the locking pieces 130 are disen- 
gaged from the locking pieces 122. 
[0056] In this embodiment, since permanent nnagnets 
are used for biasing both the locking pieces 1 30 and the 
rotatbnal ring 171, no spring need be' used at all and 
accordingly a failure caused by fracture or the like of a 
spring does not occur, leading to a high reliability. 
[0057] FIGS. 26 to 29 show disengaging mechanisms 
140 according to the eighth embodiment of the present 
invention. Each disengaging mechanism 140 has an 
elastic ring 181 made of an elastic material, e.g., a syn- 
thetic resin material. The diameter of the elastic ring 1 81 
can be elastlcally enlarged, and the elastic ring 181 is 
rotatably fitted on the outer circumferential surface of a 
protection cylinder 110 identical to those described 
above. Wedge-shaped inclined surface members 182 
are mounted at two portions of the elastic ring 181 , and 
recessed inclined surface portions 183 corresponding 
to these inclined surface members 182 are formed in 
the outer circumferential surface of the protection cylin- 
der 110. 

[0058] Locking pieces 130 identical to those de- 
scribed above are mounted to the inner circumferential 
surface of the elastic ring 181. These locking pieces 1 30 
are biased Inwardly in the radial direction by the elastic 
force of the elastic ring 181, so that they are engaged 
with locking pieces 122. A plurality of engaging project- 
ing portions 186 circumferentially arranged at a prede- 
termined interval are provided to project from the distal 
end portion of each locking piece 1 22. Notched portions 
1 87 are formed in each locking piece 1 30 at a predeter- 
mined interval. The width and depth of these notched 
portions 187 are set to be larger than the width and 
. height, respectively, of the engaging projecting portions 
166. 

[0059] In this embodiment, usually, the inclined sur- 
face members 182 of the elastic ring 181 are slid down 
with respect to the inclined surface portions 183 due to 
the elastic force of the elastic ring 181 , as shown in FIG. 
34. In this state, the elastic ring 181 is substantially cir- 
cular and its circumferential length is the shortest. In this 
state, the notched portions 1 87 of the bcking pieces 1 30 
do not correspond to the engaging projecting portions 
186 of the locking pieces 122. Accordingly, the locking 
pieces 130 are engaged with the engaging projecting 
portions 1 86 by the elastic force of the elastic ring 181. 
' as described above. 

[0060] To disengage these locking pieces, the elastic 
ring 181 is rotated,. e.g., counterclockwise, as shown in 
FIGS. 28 and 29. The locking pieces 1 30 are circumfer- 
entially moved with the rotational movement of the elas- 
tic ring 181. The notched portions 187 of the locking 
pieces 130 correspond to the engaging projecting por- 
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tions 186 of the locking pieces 122, so that they are dis- 
engaged from each other. Upon the rotational move- 
ment of the elastic ring 181 , the inclined surface mem- 
bers 182 ride on the inclined surface portions 183, and 
the inclined surface members 1 82 are moved outwardly 5 
in the radial direction. In this case, the circumferential 
length of the elastic ring 181 is increased, so that the 
elastic ring 1 81 is stretched. When the operator releases 
the elastic ring 181 in this state, the inclined surface 
members 1 82 are moved inwardly in the radial and axial io 
directions by the elastic force of the elastic ring 1 81 such 
that they slide down along the Inclined surface portions 
1 83. and the elastic ring 1 81 is rotated clockwise and Is 
thus restored to the initial stale shown in FIGS. 34 and 
35. ^5 
[0061] FIGS. 30 and 33 show the sixth embodiment 
of the present invention. This embodiment has substan- 
tially the same arrangement as that of the first embodi- 
ment, expect for the arrangement of its disengaging 
mechanisms 260 which bias locking pieces 1 30 and dis- 
engage the locking pieces 130. More specifically, in this 
embodiment, an annular rotational menriber 261 is rotat- 
ably mounted oh the outer circumferential surface of 
each protection cylinder 110. This rotational member 
261 is guided by a plurality of balls 263 and can be ro- 
tated with a small resistance. The locking pieces 130 
identical to those described above are held by the rota- 
tional member 261 , and are moved in the circumferential 
direction as the rotational member 261 is rotated. These 
locking pieces 1 30 are biased inwardly in the radial di- 
rection by leaf springs 264 and are engaged with locking 
projecting portions 125 of inserted locking pieces 122. 
A grip cover 262 nnade of a material, e.g., synthetic rub- 
ber, and forming a slippage preventive member is 
mounted on the outer circumferential surface of the ro- 
tational member 261 . 

[0062] A spiral spring 266 obtained by forming a piano 
wire into a spiral shape is interposed between the rota- 
tional member 261 and the protection cylinder 110. The 
rotational member 261 is biased, e.g., clockwise in FIG. 40 
33, by the power spring 266. The rotational stop position 
of the rotational member 261 is regulated by stop screws 
263. When the rotational member 261 is located at its 
stop positbn, the locking pieces 1 30 correspond to lock- 
ing piece insertion holes 1 1 2 and can' be engaged with ^5 
the locking projecting portions 125 of the locking pieces 
122 to be inserted. 

[0063] In this embodiment, when the rotational mem- 
ber 261 is rotated through, e.g. almost 90^ against the 
biasing force of the power spring 266. the locking pieces so 
1 30 are moved in the circumferential direction together 
with the rotatbnal member 261, thereby disengaging 
the locking pieces 1 30 from the locking projecting por- 
tions 1 25 of the locking pieces 1 22. In this embodiment, 
since the rotational member 261 of each disengaging ss 
mechanism 260 is annular in the same manner as in the 
first embodiment, even when the fire hose is dragged, 
the rotational member 261 will not likely be caught by 



something. Also, since they will not be disengaged un- 
less the rotational member 261 is rotated, even when 
the rotational member 261 is brought into contact with 
someth ing. they will not be undesirably disengaged from 

each other. 

[0064] This embodiment has a similar arrangement to 
that of the first embodiment described above except for 
the above respects. Portions identical to those of the 
first embodiment are denoted by the same reference nu- 
merals, and a description thereof will be omitted. 
[0065] FIGS. 34 to 36 show the seventh embodiment 
of the present invention. In this embodiment, a movable 
cylinder 271 is fitted with each cylindrical body 101 to 
be axially movable and rotatable. This movable cylinder 
271 is biased by a spring 127 to be moved backward. 
The retreat position of the movable cylinder 271 is reg- 
. ulated by a stop ring 275. A protection cylinder 110 is 
Integrally mounted on the outer circumferential surface 
of the movable cylinder 271 . This protection cylinder 110 
is constituted by an inner cylinder 276 and an outer cyl- 
inder 272. Reference numeral 273 denotes a retaining 
.ring. The protection cylinder 11 0 is axially moved togeth- 
er with the movable cylinder 271. Locking pieces 130 
are provkJed in the protection cylinder 110 in the same 
manner as described above. The locking pieces 1 30 are 
biased by a leaf spring 274 inwardly in the radial direc- 
tion, 

[0066] Locking members 1 20 are mounted on the out- 
er circumferential surface of the movable cylinder 271 . 
The kxiking members 120 are also axially moved to- 
gether with the movable cylinder 271 and are rotatable 
together with the movable cylinder 271. In this case, 
when the movable cylinder 271 is located at its retreat 
position, the distal ends of kxjking pieces 1 22 of the lock- 
ing members 120 are kx^ated on substantially the same 
plane as that of the distal end face of a cylindrical body 
101. 

[0067] Disengaging mechanisms 280 that disengage 
the locking pieces 1 30 from the locking pieces 1 22 have 
an arrangement as foltows. More specifically, each dis- 
engaging mechanism 280 has a pair of disengaging 
pieces 282. The disengaging pieces 282 have an arcu- 
ated section almost the same as that of the locking piec- 
es 122. The disengaging pieces 282 are placed on the 
outer side surfaces of the locking pieces 122 to be axi- 
ally slidable with respect to the locking pieces 1 22. The 
proximal end portions of these disengaging pieces 282 
are mounted to an annular member 283. The annular 
member 283 is guided to be axially movable with respect 
to the outer circumferential surface of the movable cyl- 
inder 271 . Thus, the annular member 283 and the dis- 
engaging pieces 282 are guided to be axially movable 
with respect to the movable cylinder 271 , the locking 
members 120, and the protection cylinder 110. 
[0068] In this embodiment, when couplers 1 01 A and 
101 B are not coupled to each other, the locking mem- 
bers 1 20 have been moved backward together with the 
corresponding movable cylinders 271 and protection 
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cylinders 110, and the distal ends of the locking nnem- 
bers 1 20 do not project from the distal end faces of the 
corresponding cylindrical bodies 101. When the cou- 
plers 101A and 101B are to be coupled, the distal end 
faces of the cylindrical bodies 101 are abutted against 
each other, and the locking members 120 are axially 
moved forward together with the movable cylinders 271 
and the protection cylinders 110, thereby engaging the 
distal end portions of the locking pieces 122 with the 
opposite locking pieces 130. In this case, the tocking 
pieces 122 and the locking pieces 130 in the protection 
cylinders 110 are rotational together with the movable 
cylinders 271 with respect to the cylindrical bodies 101 . 
Thus, after the cylindrical bodies 101 are abutted 
against each other, the locking pieces 122 and the lock- 
ing pieces 1 30 in the protection cylinders 110 are rotated 
together with the corresponding movable cylinders 271 
to perform positioning in the circumferential direction, 
thereby facilitating the coupling operation. 
[0069] To disengage these locking pieces, the disen- 
gaging pieces 282 are moved forward. Then, the distal 
end portions of the disengaging pieces 282 are brought 
into contact with the inclined surface portions of the lock- 
ing pieces 1 30 to move the locking pieces 1 30 outwardly 
in the radial direction, thereby disengaging the locking 
pieces 130 from the locking pieces 122. 
[0070] This embodiment has the same arrangement 
as that of the first embodiment described above except 
for the above respects. Portions of the seventh embod- 
iment identical to those of the first embodiment are de- 
noted by the same reference numerals, and a descrip- 
tion thereof will be omitted. 

[0071] The present invention is not limited to the em- 
bodiments described above, in which each coupler has 
a pair of locking members and a pair of to-be-locked 
members. It may be applied to a small coupling appa- 
ratus in which each coupler has one locking member 
and one to-be-locked member, and also to a large cou- 
pling apparatus in which each coupler has three or more 
locking members and three or more to-be-locked mem- 
bers. 



Claims 

'1 . A coupling apparatus comprising a pair of couplers 
(101 A. 101 B) that are to be coupled to each other, 
have substantially the same structure, and are com- 
plementary to each other; 

said couplers have cylindrical bodies (1 01 ) hav- 
ing distal end faces that are abutted against 
each other when said couplers are coupled to 
each other; and 

said cylindrical bodies (101) have at least a pair 
of locking members (120) and a pair of to-be- 
locked members (130) serving to engage with 



said locking members (120) of said couplers 
that are opposite, that oppose each other when 
said distal end faces of said cylindrksaf bodies 
are abutted against each other in an axial di- 
s rection, thereby coupling said pair of couplers; 

characterized in that sakJ locking members (120) 
are guided to be movable with respect to said cylin- 
drical bodies (101) in the axial direction and com- 
10 prise elastic means (127) for biasing said locking 
members to move backward in a direction opposite 
to distal ends of said cylindrical bodies; when said 
couplers (101 A, 101B) are In an uncoupled state, 
said locking members are moved to a retreat posi- 
15 tion by said elastic means and distal end portions 
of said locking members (120) are maintained in a 
state not or only slightly projecting from distal ends 
of said cylindrical bodies (101); and when said pair 
of couplers are in a coupled state, said locking 
20 members are moved forward against a biasing force 
of said elastic means (127) and engage with said 
to-be-locked members (130) of said couplers that 
oppose each other. 

25 2. An apparatus according to claim 1 , characterized in 
that said couplers (101 A, 101B) have disengaging 
mechanisms (140, 260, 280) for disengaging said 
to-be-locked members (130) from said locking 
members (120) of said couplers that oppose each 

30 other. 

3. An apparatus according to any one of claims 1 or 
2, characterized in that each of said couplers (1 01 A, 
101 B) comprises a locking member (120) having a 

35 pair of locking pieces (122). and a pair of to-be- 
locked members (1 30), said pair of tocking pieces 
(1 22) are arranged to be separated from each other 
by 180° In a circumferential direction of said cylin- 
drical bodies (101), said locking pieces (122) have 
^40 a width which is set within a range of about 90° In 
the circumferential direction of said cylindrical bod- 
ies, said pair of couplers (1 01 A, 1 01 B) are coupled 
to each other with an angular shift of about 90° from 
each other in the circumferential direction, and said 
45 pair of locking pieces (1 22) are moved forward to 
be fitted between said pair of tocking pieces (122) 
of said couplers that oppose each other. 

4. An apparatus according to claim 3, characterized in 
so that said locking members (120) and said to-be- 
locked members (130) are rotatable with respect to 
said cylindrical bodies (101). 

5. An apparatus according to claim 2, characterized in 
55 that said disengaging mechanisms have disengag- 
ing pieces (282) which are movable in the axial di- 
rection of said cylindrical bodies (101), and when 
said disengaging pieces (282) are moved in the ax- 
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iai direction, said disengaging pieces are brought 
into contact with said to-be-locked members (130) 
and set said to-be-ioclced members in a disengaged 
state, thereby disengaging said to-be-locked mem- 
bers from said locking members. s 

6. An apparatus according to claim 2, characterized in 
that said disengaging mechanisms (1 40) move said 
to-be-locked members (130) outwardly in a radial 
direction of said cylindrical bodies (101), thereby io 
disengaging said to-be-locked members (1 30) from 
said locking members (120). 

7. An apparatus according to claim 2, characterized in 
that said disengaging mechanisms (260) move said 
to-be-locked members (1 30) in a radial direction of 
said cylindrical bodies (1 01 ), thereby disengaging 
said to-be-locked members from said kxiking mem- 
bers (120). 

20 

8. An apparatus according to claim 5, characterized in 
that while said pair of couplers (101 A, 101B) are 
coupled to each other, said pair of couplers are dis- 
connected only when said disengaging pieces 
(282) are moved in directk)ns to come close to each 
other. 

9. An apparatus according to claim 6, characterized in 
that said disengaging mechanisms (140) respec- 
tively comprise substaintially elliptic elastic Tings 30 
(141, 151) having an elasticity: said to-be-locked 
members (130) of each disengaging mechanism . 

. are mounted on an inner circumference of a corre- 
sponding one of said substantially elliptic elastic 
rings (141, 151) at two portions on a minor axis 3S 
thereof; said to-be-locked members (130) are bi- 
ased inwardly in a radial direction by an elastic force 
of said elastic rings and engage with said locking 
members (1 20); and when each of said substantial- 
ly elliptic elastic rings (1 41 , 1 51 ) is depressed at two 
portions on a major axis thereof inwardly in the ra- 
dial direction, said substantially elliptic elastic rings 
are deformed to be substantially circular, and said 
to-be-locked members (1 30) are moved outwardly 
In the radial direction, thereby disengaging said to- 45 
be-locked members from said locking members 
(120). • 

1 0. An apparatus according to claim 6. characterized in 
that sab disengaging mechanisms (140) respec- so 
lively comprise rings (161 , 171 ) which are rotatable 

In a circumferential direction of said cylindrical bod- 
ies (101) or movable in the axial direction of said 
cylindrical bodies; said rings (161,171) and said to- 
be-locked members (1 30) have a plurality of perma- 
nent magnets (163) arranged in predetermined 
manners; when N and S poles of said permanent 
magnets (163) of said rings (161. 171) correspond 



to N and S poles of said permanent magnets (163) 
of said torbe-locked members (130), said to-be- 
kxjked members (130) are biased inwardly In the 
radial direction by a repulsive force of said perma- 
nent magnets and engage with said locking mem- 
bers (120); and when said rings (161, 171) are ro- 
tated in the circumferential direction or is moved in 
the axial direction, said N and S poles of said per- 
manent magnets of said rings (161, 171) corre- 
spond to said S and N poles of said permanent mag- 
nets of said to-be-locked members (130), and said 
to-be-locked members (1 30) are moved outwardly 
in the radial direction by an attractive force between 
said permanent magnets of said rings and said per- 
manent nnagnets of said to-be-locked members, 
thereby disengaging said to-be-locked members 
(1 30) from said locking members (120). 

11 . An apparatus according to claim 1 , characterized in 
that said distal end faces of sakJ cylindrical bodies 
(1 01 ) of said pair of couplers (1 01 A,' 1 01 B) respec- 
tively have packing members (104) made of an 
elastic material, and when said pair of couplers are 
coupled to each other, said packing members (104) 
are interposed between said distal end faces of sard 
cylindrical bodies (101), thereby maintaining a her- 
metic seal. 

1 2. An apparatus according to claim 1 , characterized in 
that said pair of couplers (101 A, 1018) respectively 
have protection cylinders (110) which are brought 
into contact with either inner or outer side surfaces 
of said locking members (120) and said to-be- 
locked members (1 30), thereby preventing a defor- 
mation or shift of said locking members or said to- 
be-locked members. 

13. An apparatus according to claim 1 , characterized in 
that said distal end faces of sad cylindrical bodies 
of said pair of couplers have communication wire 
connection terminals which are electrteally connect- 
ed to each other when said couplers are coupled to. 
each other. 

14. An apparatus according to claim 1 , characterized In 
that said pair of couplers (101 A, 101B) are respec- 
tively connected to hoses (1 02) to hydraulically con- 
nect said hoses to each other. 



Patentanspruche 

1. Eine Kupplungsvorrichtung mit einem Paar von 
Kupplungen (101A, 101B), welche miteinander zu 
verbinden sind, im wesentlichen den gleichen Auf- 
bau haben und zueinander komplementar sind; 

wobei die Kupplungen zylindrlsche Korper 
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(101) mit distalen Endflachen haben, welche 
anelnanderliegen, wenn die Kupplungen mit- 
einander verbunden sind; und 

wobei die zylindrischer Korper (101) wenig- s 
stens ein Paar von Verriegelungsteilen (120) 
und ein Paar von zu verriegeinden Teilen (1 30) 
habenrweiche dazu dienen, in Eingrrff mit den 
Verriegelungsteilen (120) der einander gegen- 
uberliegenden Kupplungen zu gelangen, und io 
welche einander gegenuberliegen, wenn die di- 
stalen Endflachen der zylindrischen Korper in 
axialer Richtung aneinanderliegen, wodurch 
das Paar von Kupplungen mtteinander verbun- 
den wird; ^5 

dadurch gel^ennzeichnet. daB die Verriege- 
lungsteile (120) gefOhrt sind, urn bezQgllch der zy- 
lindrischen Korper (1 01 ) In axialer Richtung beweg- 
lich zu sein und eine elastische Vorrichtung (127) 20 
aufweisen, urn die Verriegelungsteile so vorzu- 
spannen, da3 sie sich nach hinten in eine Richtung 
entgegengesetzt zu den distalen Enden der zylin- 
drischen Korper bewegen; wobei, wenn die Kupp- 
lungen (101 A, 101 B) in einem rilcht verbundenen 
Zustand sind, dann die Verriegelungsteile durch die 
- elastische Vorrichtung in eine zuruckgezogene Po- 
sition bewegt werden und distale Endabschnitte der 
Verriegelungsteile (1 20) in einem Zustand gehalten 
werden, wo sie nicht Oder nur geringfOgig von den 30 - 
distalen Enden der zylindrischen Korper (101) vor- 
stehen; und wobei, wenn das Paar von Kupplungen 
in einem verbundenen Zustand ist, die Verriege- 
lungsteile entgegen einer Vorspannkraft der elasti- 
schen Vorrichtung (1 27) nach vome bewegt werden 3S 
und mit den zu verriegeinden Teilen (1 30) der Kupp- 
lungen in Eingriff gelangen, welche einander ge- 
genuberliegen. 

2. Vorrichtung nach Anspruch 1. dadurch gekenn- 40 
zeichhet, daB die Kupplungen (101 A, 101B) einen 
Trennmechanismus (140, 260, 280) haben, urn die 

zu verriegeinden Telle (130) von den Verriegelungs- 
teilen (120) der einander gegenuberliegenden 
Kupplungen zu trennen. 

3. Vorrichtung nach einem der Anspruche 1 Oder 2, 
dadurch gekennzeichnet, daB jede der Kupplungen 
(101A, 101 B) ein Verriegelungsteil (120) mit einem 
Paar von Verriegelungsstucken (122) und einem so 
Paar von zu verriegeinden Teilen (130) aufwelst, 
wobei das Paar von VerriegelungsstOcken (1 22) so 
angeordnet ist, daB sie in Umfangsrichtung der zy- 
lindrischen Korper (101 ) und urn 180" voneinander 
beabstandet sind, wobei die Verriegelungsstucke 5S 
(122) eine Brelte haben, welche in einem Berelch 
von ungefahr 90" in Umfangsrichtung der zylindri- 
schen Korper liegt, wobei das Paar von Kupplungen 



(101 A. 101B) miteinander durch eine Winkelver- 
schiebung von ungefahr 90** zueinander in Um- 
fangsrichtung verbunden wird und das Paar von 
Verriegelungsstucken (122) vorwarts bewegt wird, 
urn zwischen das Paar von VerriegelungsstOcken 
(122) der gegenuberliegenden Kupplung elnge- 
setzt zu werden. 

4. Vorrichtung nach Anspruch 3, dadurch gekenn- 
zeichnet, daB die Verriegelungsteile (120) und die 
zu verriegeinden Teile (130) bezuglich der zylindri- 
schen Korper (101) drehbar sind. 

5. Vorrichtung nach Anspruch 2, dadurch gekenn- 
zeichnet, daB die Trennmechanismen Trennstucke 
(282) aufweisen, welche in axialer Richtung der zy- 
lindrischen Korper (1 01 ) beweglich sind, und, wenn 
die Trennstucke (282) In axialer Richtung bewegt 
werden, dann die Trennstucke In Aniage mrt den zu 
verriegeinden Teilen (1 30) gebracht werden und die 
zu verriegeinden Teile in einen Trennzustand ver- 
setzen, wodurch die zu verriegeinden Teile von den 

' Verriegelungsteilen getrennt werden. 

6. Vorrichtung nach Anspruch 2, dadurch gekenn- 
zeichnet, daB die Trennmechanismen (1 40) die zu 
verriegelnder Teile (1 30) in radialer Richtung der zy- 
lindrischen Korper (101) nach auBen bewegen, wo- 
durch die zu verriegeinden Telle (1 30) von den Ver- 
riegelungsteilen (120) getrennt werden. 

7. Vorrichtung nach Anspruch 2, dadurch gekenn- 
zeichnet, daB die Trennmechanismen (260) die zu 
verriegeinden Teile (130) in radialer Richtung der 
zylindrischen Korper (101) bewegen, wodurch die 
zu verriegeinden Teile von den Verriegelungsteilen 
(1 20) getrennt werden. 

8. Vorrichtung nach Anspruch 5, dadurch gekenn- 
zeichnet, daB, wahrend das Paar von Kupplungen- 
(101 A, 101B) miteinander verbunden wird. das 
Paar von Kupplungen nur dann getrennt wird, wenn 
die Trennstucke (282) in Richtungen so bewegt 
werden, daB sie sIch einander nahem. 

9. Vorrichtung nach Anspruch 6, dadurch gekenn- 
zeichnet, daB die Trennmechanismen (140) jeweils 
im wesentlichen elliptische elastische Ringe (141 , 
151) aufweisen, welche eine Elastizitat haben; daB 
die zu verriegeinden Teile (1 30) eines jeden Trenn- 
mechanismus an einem inneren Umfang eines ent- 
sprechenden der im wesentlk^hen elllptlschen ela- 
stischen Ringe (141, 151) an zwel Abschnitten ei- 
ner kurzen Hauptachse hiervon angeordnet sind; 
daB die zu verriegeinden Teile (130) in radialer 
Richtung durch eine elastische Kraft der elasti- 
schen Ringe nach innen vorgespannt sind und In 
Eingriff mit den Ven-iegelungsteilen (1 20) gelangen; 
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und daB, wenn jeder der im wesentllchen ellipti- 
schen elastischen Ringe (141. 151) an zwei Ab- 
schnitten einer langen Hauptachse hiervon in radla- 
ler Richtung nach innen gedruckt wird, dann die Im 
wesentlichen elliptischen elastischen Ringe im we- 5 
sentlichen in Kreistorm verformt warden und die zu 
verriegelnden Teile (130) in radialer Richtung nach 
auBen bewegt werden, wodurch die zu verriegeln- 
den Teile von den Verriegelungstellen (120) ge- 
trennt werden. 



bung der Verriegelungsteile Oder zu verriegelnden 
Teile verhindert wird. 

13. Vorrichtung nach Anspruch.1, dadurch gekenn- 
zeichnet, daQ die distalen Endflachen der zylindri- 
schen Korper des Paares von Kupplungen Verbin- 
dungsanschlusse fur eine Ubertragungsleitung ha- 
ben, welche elektrisch miteinander verbunden wer- 
den, wenn die Kupplungen miteinander verbunden 
werden. 



10. Vorrichtung nach Anspruch 6, dadurch gekenn- 
zeichnet, daB die Trennmechanismen (140) jeweils 
Ringe (161, 171) aufwelsen, welche in Umfangs- 
richtung der zylindrischen Korper (101) drehbar 
Oder In axialer Richtung der zylindrischen Korper 
beweglich sind; daB die Ringe (161, 171) und die 
zu verriegelnden Telle (1 30) eine Mehrzahl von Per- 
manentmagneten (163) aufweisen, welche aut be- 
stimmte Weise angeordnet sind; daB, wenn die N- 
und S-Pole der Penman entmagneten (163) der Rin- 
ge (161, 171) N- und S-Polen der Permanentma- 
gneten (163) des zu verriegelnden Teiles (1 30) ent- 
sprechen. dann die zu verriegelnden Teile (130) in 
radialer Richtung durch eine AbstoBkraft der Per- 
manentmagnete nach innen vorgespannt werden^ 
undmitden Vemegelungsteilen (120) in Eingriff ge- 
iangen; und daB. wenn die Ringe (1 61 , 1 71 ) in Urn* 
fangsrichtung gedreht werden oder in axialer Rich- 
tung bewegt werden, dann die N- und S-Pole der 
Permanentmagnete der Ringe (161, 171) den S- 
und N-Polen der Permanentmagnete der zu verrie- 
gelnden Teile (130) entsprechen und die zu verrie- 
gelnden Teile (130) in radialer Richtung durch eine 
Anziehungskratt zwischen den Pemnanentmagne- 
ten der Ringe und dem Perman entmagneten der zu 
verriegelnden Teile nach auBen bewegt werden, 
wodurch die zu verriegelnden Teile (130) von den 
Verriegelungstellen (120) getrennt werden. 

11. Vorrichtung nach Anspruch 1, dadurch gekenn- 
zeichnnet, daB die distalen Endflachen der zylindri- 
schen Korper (101) des Paares von Kupplungen 
(101 A, 101 B) jeweils Dichtteile (1 04)aus einem ela- 
stischen Material haben, wobei, wenn das Paar von 
Kupplungen miteinander verbunden wird, die Dicht- 
teile (104) zwischen den distalen Endflachen der 
zylindrischen Korper (101) zu liegen kommen, wo- 
durch eine hermetische Abdichtung auf recht erhal- 
ten wird. 

12. Vorrichtung nach Anspruch 1, dadurch gekenn- 
zeichnet, daB das Paar von Kupplungen (101 A, 
101B) jeweils Schutzzyllnder (110) aufweist, wel- 
che in Kontakt entweder mit den inneren oder au- 
Beren Seitenflachen der Verriegelungsteile (120) 
und der zu verriegelnden Telle (1 30) gebracht wer- 
den, wodurch eine Verformung oder eine Verschie- 



14. Vorrichtung nach Anspruch 1, dadurch gekenn- 
zetehnet, daB das Paar von Kupplungen (101 A, 
1018) jeweils mit Schlauchen (102) verbunden ist, 
IS um die Schlauche hydraullsch miteinander zu ver- 
blnden. 



Revendlcations 



20 



1. Appareil de raccordement comprenant uric paire de 
dispositifs de raccordement (101 A, 1018) qui doi- 
vent etre raccordes I'un h I'autre, qui ont sensible- 
ment la m6me construction et qui sont complemen- 
ts taires run de I'autre ; 



lesdits dispositifs de raccordement comportent 
des corps cylindriques (101) comportant des 
faces d'extr^mites distales qui sont appuyees 
rune contre Pautre lorsque lesdits dispositifs de 
raccordement sont raccordes I'un k I'autre ; et 
lesdits corps cylindriques (101) comportent au 
moins une paire d'61ements de verrouillage 
(1 20) et une paire d'6I6ments h verrouiller (1 30) 
servant k s'engager ayec lesdits Elements de 
verrouillage (12C) desdits dispositifs de raccor- 
dement qui sont opposes, qui s'opposent Pun k 
I'autre lorsque lesdites faces d'extr6mit6s dis- 
tales desdits corps cylindriques sont appuyees 
I'une contre I'autre dans une direction axlale, 
raccordant de ce fait ladite paire de dispositifs 
de raccordement ; 



30 
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caracterise en ce que lesdits elements de ver- 
rouillage (120) sont guides pour §tre mobiles par 
rapport auxdits corps cylindriques (101) dans la di- 
rection axlale et comprennent un moyen 6lastlque 
(127) pour presser lesdits elements de verrouillage 
pour se d^placer vers I'amfere dans une direction 
opposee aux extr6mites distales desdits corps 
cylindriques ; lorsque lesdits dispositifs de raccor- 
dement (1 01 A, 1 01 B) sont dans un 6tat non raccor- 
d6, lesdits^tements de verrouillage sont d6plac6s 
vers une position de retraite par lesdits moyens 
elastiques et lesdites parties d'extrdmites distales 
desdits 6l6ments de verrouillage (120) sont main- 
tenues dans un dtat ne d^passant ou d^passant 
seulement I6g6rement des extr6mit6s distales des- 
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dits corps cylindriques (1 01 ) ; et lorsque ladite paire 
de dispositif s de raccordement est dans un etat rac- 
cord6, lesdits 6l6ments de verrouillage sont ddpla- 
c6s vers Tavant centre une force de pression des- 
dits moyens elastiques (127) et s'engagent avec 
lesdits 6l6ments ^ verrouiller (130) desdits disposi- 
tifs de raccordement qui s'opposent I'un k ('autre. 

2. Appareil selon la revendication 1 , caract6ris6 en ce 
que lesdits dispositifs de raccordement (101 A, 
101 B) ont des mdcanismes de disengagement 
(140. 260, 280) pour d^sengager lesdits Aliments 
k verrouiller (1 30) desdits dl^ments de verrouillage 
(1 20) desdits dispositifs de raccordement qui s'op- 
posent Tun k I'autre. 

3. Appareil seton Tune quelconque des revendications 
1 ou 2, caract6rlsd en ce que chacun desdits dis- 
positifs de raccordement (101 A. 101B) comprend 
un Element de ven-ouillage (120) comportant une 
paire de pieces de verrouillage (122) et une paire 
d'616ments a verrouiller (1 30), ladite paire de pieces 
de verrouillage (1 22) est dispos^e pour que les pie- 
ces soient $6par§es Tune de I'autre par 160'' dans 
une direction circonf6rentielle desdits corps cylin- 
driques (101). lesdites pieces de verrouillage (122) 
ont une largeur qui est itablie a I'interieur d'une pla- 
ge d'environ 90* dans la direction circonf6rentielle 
desdits corps cylindriques, ladite paire de disposi- 
tifs de raccordement (101 A, 101 B) qui sont raccor- 
d6s I'un k I'autre avec un decalage angulaire d'en- 
viron 90" de I'un k I'autre dans la direction circonf6- 
rentielle, et ladite paire de pieces de verrouillage 
(122) sont deplac^es vers I'avant afin d'§tre ajus- 
t^es entre ladite paire de pieces de verrouillage 
(122) desdits dispositifs de raccordement qui s'op- 
posent I'un k I'autre. 

4. Appareil selon la revendication 3, caractSrisS en ce 
que lesdits 6l6ments de verrouillage (1 20) et lesdits 
6l6ments k ven-ouiller (1 30) sont rotatlfs par rapport 
auxdits corps cylindriques (101). 

5. Appareil selon la revendication 2, caractSrise en ce 
que lesdits mScanismes de disengagement com* 
portent des pieces de disengagement (262) qui 
peuvent dtre diplacies dans la direction axiale 
desdits corps cylindriques (101) et lorsque lesdites 
piices de disengagement (282) sont diplacies 
dans la direction axiale, lesdites piices de disen- 
gagement sont amenies en contact avec lesdits 
iliments k verrouiller (130) et itablissent lesdits 
ilements k verrouiller dans un etat disengagi, de- 
sengageant de ce fait lesdits iliments k verrouiller 
desdits iliments de verrouillage. 

6. Appareil selon la revendication 2, caractirisi en ce 
que lesdits micanismes de disengagement (140) 



diplacent lesdits iliments k verrouiller (130) vers 
I'exterieur dans une direction radiale desdits corps 
cylindriques (101), disengageant de ce fait lesdits 
iliments k verrouiller (130) desdits iliments de 
5 verrouilfage (120). 

7. Appareil selon la revendication 2, caractirisi en ce 
que lesdits micanismes de disengagement (260) 
diplacent lesdits iliments & verrouiller (130) dans 

10 une direction radiale desdits corps cylindriques 
(101), disengageant de ce fart lesdits iliments a 
verrouiller desdits iliments de verrouillage (1 20). 

8. Appareil sebn la revendication 5, caractirisi en ce 
IS que bien que ladrte paire de dispositifs de raccor- 
dement (101 A, 101 B) soient raccordis I'un a I'autre, 
ladite paire de dispositifs de raccordement est di- 
connectie seulernent lorsque lesdites pieces de 
disengagement (262) sont diplacies dans des di- 

20 rectlons afin de s'approcher I'une de I'autre. 

9. Appareil selon la revendication 6, caractirisi en ce 
que lesdits micanismes de disengagement (140) 
comprenhent respectivement des bagues ijasti- 

2S ques de forme sensiblement elliptiques (141 ,151) 
comportant une ilasticrti ; lesdits iliments k ver- 
rouiller (1 30) de chaque micanisme de disenga- 
gement sont montis sur une circonfirence interne 
d'une desdites bagues ilastiques de forme sensi- 

30 blement elliptique correspondante parmi lesdites 
bagues ilastiques de forme sensiblement elliptique 
(1 41 , 1 5 1 ) au niveau de deux parties sur un axe mi- 
neur decelle-ci ; lesdits iliments a verrouiller (130) 
. sont pressis vers I'intirieur dans une direction ra- 

35 diale par une force ilastique desdites bagues ilas- 
tiques et s'engagent avec lesdits iliments de ver- 
rouillage (120) ; et lorsque chacune desdites ba- 
gues ilastiques de forme sensiblement elliptique 
(141 . 151) est rel§chie au niveau de deux parties 

40 situies sur un axe majeur de celle-ci vers I'intirieur 
dans ta direction radiale, lesdites bagues ilastiques 
sensiblement elliptique sont diformies pour etre 
sensiblement circulaires, et lesdits iliments k ver- 
rouiller (130) sont diplaces vers I'extirieur dans la 

45 direction radiale, disengageant de ce fait lesdits 
iliments a verrouiller desdits iliments de ver- 
rouillage (120). 

10. Appareil selon la revendication 6, caractirisi en ce 
50 que lesdits micanismes de disengagement (140) 

comprennent respectivement des bagues (161, 
171) qui peuvent itre toumies dans une direction 
circonfirentielle desdits corps cylindriques (101 ) ou 
qui peuvent itre diplacies dans la direction axiale 
55 desdits corps cylindriques ; lesdites bagues (161, 
171) et lesdits iliments ^ verrouiller (130) prisein- 
tent une pluralrti d'aimants permanents (163) dls- 
posis de maniire priditerminie ; brsque les p&- 
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les N et S desdits aimants permanents (163) des- 
dites bagues (161, 171) correspondent aux p61es N 
et S desdits aimants permanents (163) desdits 616- 
ments k verrouiller (130). lesdits 6l6ments k ver- 
rouiller (130) sont presses vers I'int^rieur dans la 5 
direction radiale par une force de repulsion desdits 
aimants pemnanents et s'engagent avec lesdits ele- 
ments de verrouillage (120) ; et lorsque lesdites ba- 
gues (161, 171) sont toum6es dans la direction cir- 
conf6rentielle ou sont d6plac6es dans la direction io 
axiaie, lesdits poles N et S desdits aimants perma- 
nents desdites bagues (161, 171) correspondent 
auxdits pdles S et N desdits aimants pemnanents 
desdits Elements k verrouiller (130) et lesdits 616- 
ments k verrouiller (1 30) sont d6plac6s vers I'ext6- is 
rieur dans la direction radiale par une force attrac- 
tive entre les aimants permanents desdites bagues 
et lesdits aimants permanents desdits 6l6ments k 
verrouiller, d6sengageant de ce fait lesdits 616- 
ments k bloquer (130) desdits 6l6ments de ver- 20 
roulllag6(120). 

11. Appareil selon la revendication 1 , caract6rise en ce 
que lesdites faces d'extremit6s distales desdits 
corps cylindriques (1 01 ) de ladite paire de disposi- 25 
tffs de raccordement (101 A. 101 B) comportent res- 
pectlvement des elements d'6tanch6it6 (104) cons- 
titu6s d'un mat6riau 6lastique et lorsque ladite paire 

de dispositifs de raccordement sont raccord6s I'un 
k {'autre; lesdits 6l6ments d'6tanch6it6 (104) sont 30 
interposes entre lesdites faces d'extremit6s distales 
desdits corps cylindriques (101), nnaintenant de ce 
fait un joint herni6tique. 

12. Appareil selon la revendication 1 , caract6ris6 en ce 35 
que ladite paire de dispositifs de raccordement 
(101 A, 101 B) comportent respectivement des cylin- 
dres de protection (1 1 0) qui sont amen6s en contact 
avec des surfaces laterales, soit internes, soit ex- 
temes desdrts 616ments de verrouillage (120) et 
desdits 6[6ments k verrouiller (130), 6vitant de ce 

fart une d6formation ou un d6calage desdits 616- 
ments de verrouillage ou desdits 6l6ment k ver- 
rouiller. 

45 

13. Appareil selon la revendication 1, caract6ris6 en ce 
que lesdites faces d'extr6mlt6s distales desdits 

corps cylindriques de ladite paire de dispositifs de 
raccordement comportent des bornes de connexion 
de cables de communication qui sont connect6es so 
electriquement Tune k I'autre lorsque lesdits dispo- 
sitifs de raccordement sont raccord6s I'un k ('autre. 

14. Appareil selon la revendication 1, caract6ris6 en ce 
que ladite paire de dispositifs de raccordement ss 
(1 01 A, 1 01 B) sont respectivement connect6s k des 
tuyaux (102) afin de connecter hydraullquement 
lesdits tuyaux I'un k I'autre. 
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